INTRODUCTION
Primary open angle glaucoma (POAG) is a common optic neuropathy that appears to have a multifactorial origin. A central debate has focused on the potential disordered perfusion of the optic nerve head [1] .
Elevated intraocular pressure (IOP) has been defined as the most important risk factor in the pathogenesis of glaucomatous optic neuropathy. Over the past several decades evidence has grown that vascular factors also contribute to the pathogenesis of glaucoma [2] [3] [4] [5] . Numerous techniques have been developed in an attempt to quantify ocular blood flow in the different ocular vascular beds [3, 4] .
The observation of the retrobulbar circulation after IOP elevation in POAG yielded an improved understanding of glaucomatous optic neuropathy associated with IOP elevation [6] .
Reduction in ocular blood flow parameters in glaucoma has been reported using various techniques to measure blood flow velocity, blood vessel diameter, or oxidative tissue status within or around the eye [7, 8] . Previous studies using the Langham pulsatile ocular blood flow device have indeed shown that pulsations were reduced in patients with glaucoma, but whether this is only true for patients with normal tension glaucoma or also in POAG is controversial [5, 9] .
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OBJECTIVE
The aim of this study was to evaluate changes in the retrobulbar arterial vessels circulation before and after decrease of the elevated IOP in patients with POAG.
METHODS
The research followed the tenets of the Declaration of Helsinki, and informed consent was obtained after explanation of the nature and possible consequences of the study.
All patients were examined at the Institute of Eye Diseases and at the Institute of Neurology, Clinical Centre of Serbia, Belgrade, between December 2009 and March 2010. All patients were obtained from the General Ambulatory Ophthalmology Unit.
We examined 26 patients, 14 men and 12 women, 21 up to 50 years old and 5 below, all with diagnosed and treated POAG. All patients had elevated IOP (>25 mm Hg) in one (18 patients) or both eyes (8 patients). IOP was measured both with a Goldmann Aplanation tonometer (GAT) and Dynamic Contour tonometer (DCT) developed by Swiss Microtechnology AG (Port, Switzerland). Central corneal thickness was measured by ultrasonic pachymetry. Imaging of the retrobulbar arterial circulation using CDI was performed at the Neurology Clinic of the Clinical Centre of Serbia. After a decrease (compensation, IOP<20 mm Hg) of the elevated IOP by medication (21 patients) or surgery (5 patients) we repeated Goldmann and Dynamic contour tonometry and CDI of the retrobulbar arterial vessels.
Haemodynamic parameters were measured in the ophthalmic artery (OA), central retinal artery (CRA), and posterior ciliary arteries (PCA). PSV and EDV were measured, and resistive index (RI) and pulsatility index (PI) were calculated using ultrasound machine Aloka Alpha 10; 7.5-10 MHz, linear probe.
Excluded criteria were: 1) narrow/closed angle on gonioscopy (grades 0, 1, and 2 using the Scheie classification); 2) astigmatism >2D or corneal abnormalities (such as oedema, scars, or dystrophy, which may prevent contour matching on the DCT); 3) history of intraocular surgery/ previous refractive surgery.
Statistics
Data are presented as mean value with standard deviation. Normal distribution and homoscedasticity of continuous variables were tested by means of the KolmogorovSmirnov test. Statistical evaluations were performed by running the SPSS/PC +software package (SPSS, Chicago, IL) on a personal computer. P values of less than 0.05 were regarded as statistically significant.
RESULTS
IOP measurements, before and after compensation, had normal data distribution. In the ophthalmic artery (Table  1 ) and in the central retinal artery (Table 2) , PSV and EDV decreased after IOP compensation, but RI and PI increased. In the posterior ciliary arteries, PSV, EDV and PI decreased and only RI increased (Table 3) . Statistical significance appeared only in RI after the IOP decrease (Table 4) .
DISCUSSION
Our study confirmed that retrobulbar circulation changed after IOP lowering in the POAG patients. PSV and EDV velocities were decreased in all the observed arterial retrobulbar vessels (OA, CRA and PCA) and RI and PI were increased in OA and CRA; RI increased in CRA also, but PI in CRA decreased. Our results are in an agreement with other studies.
Various studies have compared the vascular parameters in POAG and normal tension glaucoma with those of normal control subjects. Early studies of retrobulbar circulation in glaucoma patients reported a significant reduction in the EDV and an increase in the RI [12, 13, 14] . Galassi et al [13] also identified a reduced PSV in the OA in glaucoma patients as compared with normal subjects. A subgroup of patients with uncontrolled IOP showed significant reduction in EDV and an elevated RI in the CRA and PCA after IOP compensation.
Punjabi's [15] study of retrobulbar circulation in glaucoma reported a significant reduction in the EDV and increase in the RI of the vessels of this region in patients with glaucoma.
Several studies support the idea that circulatory abnormalities represent risk factors for glaucoma [16] . With the use of Doppler ultrasound of the orbit, a non-invasive examination of the retrobulbar circulation is possible. Several studies using orbital CDI have revealed altered orbital haemodynamics in patients with glaucoma [17, 18] .
The RI is a factor related to blood flow resistance in the vascular system downstream to the measurement point [19] .
Akarsu and Bilgili [20] found lower EDV and higher RI in the posterior ciliary artery in open-angle glaucoma than in ocular hypertension.
As already known, the main blood supply of the anterior optic nerve derives from the posterior ciliary arteries [21] .
Cheng's study had controlled factors, which are known to affect ocular blood-flow velocity, such as IOP [22] , age [8] , systemic blood pressure [23] , and anti-glaucoma medications [24] ; therefore, they hoped to eliminate the effect of these variables and to give a more useful comparison between glaucoma and ocular hypertensive patients.
CONCLUSION
Changes in the retrobulbar arterial circulation after elevated IOP in POAG patients are of importance for approach and treatment, but the role of vascular factors in the supplement of the optic disc neuroretinal rim, could be a key for progression backlash of glaucoma and the radix of neuroprotection. CDI of the blood flow in the retrobulbar vessels is a valuable method in the diagnosis of the vascular mechanism in glaucoma.
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